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UNITED STATES

PAaTENT OFFICE.

SAMUEL L. TERRY, OF PHILLIPSBURG, KANSAS.

FLUID-PRESSURE RECORDER FOR BRAKE MECHANISMS.

SPECIFICATION forming part of Letters Patent No, 581,965, dated May 4, 1897.
Application filed January 18,1898, Serial No, 575,354, (No model,}

To all whom it may concern:

‘Beitknownthatl, SAMUEL L. TERRY, aciti-
zen of the United States, residing at Phillips-
burg, in the county of Phillips and State of
Kansas, have invented a new and useful
Fluid-Pressure Recorder for Brake Mechan-
isms, of which the following is a specification.

My invention relates to a recording device
for fluid-pressure brake mechanism; and the
object in view is to provide means whereby
a record is made of the pressure in the frain-
pipe before and after each reduetion, such
reduction being caused by the application of
the brakes, together with the number of re-
ductions made in the course of applying the
brakes and the amount of pressure expended
at each reduction.

Further objects and advantages of this in-
vention will appear in the following descrip-
tion, and the novel features thereof will be
particularly pointed out in the appended
claims.

In the drawings, Figure 1 is an end view of
arecording mechanism constructed in accord-
ance with my invention. Fig. 2is a side view
of the same. Fig. 3 is a longitudinal section
of the cylinder exposed to train-pipe pressure.
Fig. 4 is a transverse section on the line 4 4
of Fig. 3. Tig. 5is a detail view in perspec-
tive of the marker-arm carrier and the guide
in which it is mounted. Tig. 6 is a detail
view in perspective of the marker-arm form-
ing a part of the speed-recording mechanism
used in connection with the pressure-recorder.
Fig. 7 is a diagram showing the record pro-
duced by the pressure - recording devices.
Fig. 8 is a plan view of a slightly-modified
Fig. 9 is a
detail vertical section on the line 9 9 of Fig.
8 to show the marker as used in connection
with the recording device illustrated in Fig.
8. Fig. 10 is a diagram showing the record
produced by the said modified construction
of recorder.

Similar numerals of reference indicate cor-
responding parts in all the figures of the draw-
ings.

1designates a cylinder in which operates a
piston 2, permanently exposed to train-pipe
pressure and hence affected by both increase
and reduction of pressare, the eylinder being
provided with an inlet-opening 3, with which

communicates a conductor 4, adapted to be
connected with the train-pipe. (Not shown.)
Connected to the piston-rod 5 is a cross-head
or plunger 6, operating in a tubular guide 7
in communieation with the cylinder, and
seated at one end upon said cross-head or
plunger and at the other end against the re-
movable and adjustable plug 8§ at the end of
the guide 7 is a tension-spring 9, which is
opposed to the advance movement of the pis-
ton and hence returns or moves the piston in
the reverse direction when the pressure in the
train-pipe is reduced. The tension of said
spring may be regulated to secure accuracy
and uniformity of operation by adjusting the
seat formed by the plug 8.

Various forms of recording devices may be
employed in this connection to indicate at all
times the pressure in the train-pipe, but it
will be sufficient to illustrate two forms op-
erating upon substantially the same principle,
both being adapted to show the amount of
pressure expended at each application by
means of the reduction of the train-pipe
pressure or the difference between the pre-
vious and the subsequent pressures in the
train-pipe.

The preferred form of recording mechan-
ism, which is illustrated in Figs. 1 to 7, in-
clusive, embodies a recording medium 10,
consisting of a web or belt carried by spaced
spools 11 and 12 and traversing a backing-
plate 13, located between the spools, said re-
cording medinm being operatively connected
with the piston 2 and adapted to receive a
vibratory or forward-and-Dbackward move-
ment in accordaunce, respectively, with the
forward and backward movements of the pis-
ton due to the variations of pressure in the
train-pipe. In connection with this record-
ing medium, which hasa linear movementin
a prescribed path, I employ a codperating in-
seribing medinm consisting of a pointer or
pencil 14, which traverses the surface of the
recording medium ab the point arranged in
contact with the backing-plate 13, said in-
seribing medium having a linear movement
in a direction perpendicular to that of the
recording medium or across the path of the
latter. Motion is imparted to the inscribing
medinm by the piston through interposed
connections, which will be hereinafter de-
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seribed, such means being of a construction
whereby the inseribing medium receives mo-
tion only during the movement of the piston
in one direction, sunitable clutch mechanism
being interposed to slip idly during the other
movement of the piston and allowing the
inseribing medium to remain at rest. In the
construction illustrated motion is imparted
to the inscribing medinm during the back-
ward movement of the piston, or the move-
ment thereof whichis caused during a redue-
tion of the pressure in thetrain-pipe. Hence
inasmuch as the inseribing medinom is ar-
ranged permanently in contact with the sur-
face of the recording medium any movement
of either the recording or the inscribing
medium will produce an impression upon the
surface of the former, and inasmuch as the
recording medium isadapted toreceive either
forward or backward motion to correspond
with the motion of the piston, whereas the
inseribing medium receives motion only dur-
ing the backward or return movement of the
piston, the impression upon the recording
medium during the forward movement of the
piston will be due wholly to the movement of
the recording medium and hence will be a
straight line. Ontheother hand, an impres-
sion produced upon the recording medinm
during the backward or return movement of
the piston will be controlled by the combined
movements of the recording and inseribing
mediums, and as said recording and inserib-
ing mediums move in directions perpendicu-
lartoeach other theimpression produced upon
the recording medium will be the resultant
of the said two motions. Inorderto produce
a record which may be read with facility, I
preferably arrange the connections to cause
a movement of the recording medium in ex-
cess of that of the inseribing medium, aswill
be fully understood from the following de-
scription.

Carried by the cross-head or plunger 6 is a
rack 15, meshing with a pinion 16 on a trans-
verse shaft 17, and said shaft earries a bevel-
gear 18, which meshes with a similar gear 19
on one of the spools which carry the record-
ing medium. In the construction illustrated
the gear 19 is attached to the spindle of the
spool 12, said spindle being capable of a slight
longitudinal or axial movement independ-
ently of the spool 12, whereby the gear 19 may
be thrown out of mesh with the gear 18 to
check the movement of the recording devices.
Said gear 19 is held in engagement with the
gear 18 by means of a slide 20, mounted upon
one side of the frame 21 and bifurcated at its
lower end to engage a shoulder on the gear
19 when the parts are in operative positiou.
Said frame 21 supports the upper and lower
spools and also supports a counter or con-
necting shaft 22, having bevel-gears 23 and
24, which mesh with similar gears 25 and 26
on the spindles of the spools, whereby motion
communicated to the spool 12 is also commu-
nicated equally to the spool 11.

581,965

Carried by the counter-shaft 22 is a worm
27, meshing with a worm-gear 28,which is fixed
to the end of a feed-screw 29, and this feed-
screw engages a threaded bore of a carrier 30,
mounted in a transverse guide 31, arranged
between the sides of the frame 21, or trans-
verse to the direction of movement of the re-
cording medium. Said carrier supports an
arm 32, to which is attached the pencil or in-
seribing medium 14, above described. In-
terposed between the worm-gear 28 and the
feed-serew 29 (or it may be at any other suit-
able point) is a cluteh 33, whereby motion is
communicated to the feed-screw only when
the piston receives backward movement.

In Fig. 7 is shown a diagram of the record
produced by the devices above described, the
dotted lines 34 thereon representing the path
of the inseribing mediom during the forward
movement of the piston, or the movement
which it has during the increase of pressure in
the train-pipe,while thesolid lines 55 show the
path of the inscribing medinm during the re-
turn or backward movement of the piston, or
when both recordingand inseribing medinms
areactuated, respectively,in directions which
are perpendicular to each other. The for-
ward movement of the inseribing medium
across the face of the recording medium pro-
duces a straight line, or a line parallel with
the direction of moveument of the recording
medium, as shown at 84, but the lines pro-
dueed during the backward movement of the
piston, or during the motion of both the re-
cording and inseribing inediums, incline to
the direction of movement of the recording
medium, such inclination being due to the
movement of the inseribing medinm across
the path of the recording medium. Ience
each continuousinclined line indicates an ap-
plication of pressure to the brake mechanism,
or a reduction of pressure in the train-pipe
equal to the number of spaces ecrossed by said
line, the surface of the recording medium be-
ing divided into spaces designated to indicate
pounds of pressure.

It is usual and preferable to apply the
brakes by a plurality of successive applica-
tions of pressure to the brake-cylinder, thus
causing a plurality of successive reductions
of pressure in the train-pipe, to avoid ‘‘skat-
ing” the wheels, and each successive reduc-
tion of pressure in the train-pipe causes an
inelined line 35 upon the face of the record-
ing medium, the different lines or parts of
lines being distinguished by shoulders or off-
sets 36. These shoulders or offsets in the
lines, indicating reduction of pressure in the
train-pipe, are caused by a slight springing
oryielding movement of the arm carrying the
pencil, said springing or yielding movement
oceurring at the end of each step in the move-
ment of the recording medium. The move-
ment of the recording medium being more
rapid than that of theinscribing medium and
the movement of the inscribing medium be-
ing transverse to the length of the arm 32,
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the pencil 14 does not receive the transverse
movement as quickly as the carrier 30 and is
held back until the movement of the record-
ing medinm and said carrier ceases, when the
pencil is advanced in the direction of move-
ment of the carrier by the resilience of the
arm 32. This springing or yielding move-
ment of the arin 32 is very slight, but is suf-
ficient to form a distinguishable shoulder or
offset, whereby the paths of the successive
movements of the inseribing mediums may
be readily seen. The length of a line be-
tween two of these offsets or shoulders shows

the amount of reduction of pressure in the

train - pipe during one application, and - the
number of these offsets or shoulders in one
of the lines 35 shows the number of applica-
tions made to apply the brakes. After the
brakes are released the pressure in the train-
pipe increases, and the mechanism shows the
increase and the amount of pressure in the
train-pipe at the time of making the next ap-
plication. If an application is made before
the pressure reaches the prescribed seventy
pounds, it is indicated by the termination of
the line 34 and the beginning of a new line
35. It will be understood that the mechan-
ism as described does not produce any dis-
tinguishing eharacteristic of the lines 34 and
35 other than the former being vertical or
parallel with the direction of movement of
the recording medium, while the latter is in-
clined or is a resultant of two motions. In
the drawings I have distinguished between
said lines by showingone dotted and the other
solid in order to facilitate the reading of the
illustration.

In Figs. 8 to 10 I have shown a modified
form of my invention in which the record is
formed Dby the combined movements of re-
cording and inscribing mediums, said record-
ing and inscribing mediums operating in
paths at right angles to each other. In this
form of the apparatus the inseribing medium
comprises two pointers or markers 37 and 38,
the former of which is carried by an arm 39,
attached to the piston-stem 5, said stem De-
ing carried by a piston and actuated in a
manner similar to that deseribed in connec-
tion with the form of apparatus illustrated
in Figs. 1to 7, inclusive. Both of said point-
ers or markers are held permanently in con-
tact with the continuous recording medinm
40, as described in connection with the pre-
ferred form of theapparatus, and said record-
ing medium is mounted for linear movement
in one direction only.

As in the preferred form of the device, the
recording medinm is carried by spools, the
upper one of which is shown at 41 in Fig. 8,
and motion is communicated thereto from
the shaft 42, which is actuated by a rack on
the plunger operating in the tubular guide 7
through intermeshing bevel-gears 43, similar
to the gears 18 and 19. Said spools are con-
nected for simultaneous rotation by means
of a counter or worm shaft 44, having suit-

able gears meshing with gears on the spool-
spindles, and the worm meshes with a worm-
gear 45, carried by a feed-screw 46, all con-
structed as described.

Inasmuch as it is desirable to impart step-
by-step linear movement to the recording
medinm in one direction only I introduce a
clutch 47, preferably between independent
parts 42* and 42° of the shaft 42, said clutch
locking the members of the shaft together
during the backward movement of the piston
and allowing the member 42* to turn idly
during the forward movement. Hence dur-
ing the forward movement of the piston un-
der the increase of pressure in the train-pipe
the marker 37 will traverse the surface of the
recording medium in a straight line 48 par-
allel with the direction of movement of the
piston, thus indicating by the limit of its
movement in said direction the maximum
pressure in the train-pipe at the time of mak-
ing an application. When an application is
made, the reduction of pressure in the train-
pipe, and the consequent backward move-
ment of the piston, causes the pointer 37 to
traverse the surface of the recording medium
in the opposite direction, but inasmuch as
the recording medium has a linear movement
in a path intersecting that of said pointer
during the backward movement of the piston
the resulting mark upon the surface of the
recording medium will be an inclined or di-
agonal line 49, similar to that above deseribed
in connection with the recording medium 10.
Thus the record produced upon the recording
medium by the combined movements of the
recording medium and the marker 37 will be
similar to the record produced upon the re-
cording medium 10 of the preferred form of
the apparatus, the difference being that only
the complete reduction of pressure required
to apply the brakes and not the number of
applications will be shown upon the record-
ing medium 40. In order to show the num-
ber of applications or reductions, I employ a
second marker 38, which is carried by an
arm 50 on a carrier 51, actuated by the feed-
serew 406, said marker 38 being similar in
operation and construction to the inscribing
medium referred to in connection with the
preferred form of theapparatus. Inasmuch,
however, as the recording medium 40 re-
ceives a step-by-step mnovement in one direc-
tion only the path or mark 52 caused by the
marker38intraversing the recording medium
will show a series of inclined lines provided
at intervals with offsets or shoulders 53 to
show the poiunts at swhich successive reduc-
tions terminate. Thus in this modified form
of the apparatus, where one member of the
inscribing medium is carried directly by the
stem of the piston, a second member is neces-
sary to show the number of reduections neces-
sary to complete an applieation of the brakes,
only the amount of pressure before and after
a complete application being shown by the
marks formed by the member 37.
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From the above description it will be seen
that the recording and inseribing mediums
travel in intersecting paths, one medium in
each case operating in opposite directions in
accordance with the operations of the piston
which is exposed to train-pipe pressure, while
the other medium receives motion in only
one direetion or during the movement in one
direction of the piston. Furthermore, it will
be seen that in both forms of the apparatus
the inscribing and recording mediums are in
permanent contact and that said mediums
receive a step-by-step movement controlled
by the movements of the piston which is ex-
posed to train-pipe pressure.

The record progresses transversely of the
sheet or web forming a part of the recording

‘medium, and this sheet or web may be re-

placed to provide for forming a succeeding
record or may be fed longitudinally by any
suitable means, (not shown in the drawings,)
inasmuch as the same form no part of my in-
vention. The width of the sheet or web is
sufficient in extent for a record of the appli-
cations of pressure during an entire trip, and
said width may be varied to suit the length
of the trip to be made by a locomotive having
a given route.

In connection with the apparatus shownin
Fig. 2 of the drawings I preferably employ
means for indieating the number of complete
applications of the brakes and the intervals,
with the distancestherebetween, of such com-
plete applications, said apparatus including
an endless recording mediuwmn 54, carried by
drums 55 and 56, and a pointer 57, adapted to

be brought into contact with the surface of -

the recording medium 54 when a complete
application of the brakes has been made.
The pointer 57 is earried by a lever 58, con-
nected at one end to thepiston-rod 5, and the
drums are connected by suitable gearing with
a rotating part, such as the axle upon one of
the car-trucks. Themedium 54 receives mo-
tion whenever the car is in motion, and by
having its surface blocked off or graduated
to represent distances, as miles and parts
thereof, the distances of the several applica-
tions of the brake mechanism from a given
starting-point will be indicated by the marlks
upon the surface of the medium.

In order that the lines upon the recording
medium may be distinctive throughout their
lengths, I have employed operating connec-
tions, such that while the recording medium
is at rest during the movement of the inscrib-
ing medium in one direction (as, for instance,
during the forward movement of the inscrib-
ing medium) the movement of the recording
medium commences with and continues
throughout the return movement of the in-
scribing medium. Ilence the diagonal lines
upon the recording medium start from the
upper extremities of those lines indicating
the inerease of pressure in the train-pipe.

Various changes in the form, proportion,

4 581,965

and the minor details of construction may be
resorted to without departing from the spirit
or sacrificing any of the advantages of this
invention.

Having described my invention, what I
claim is—

1. A pressure-recorder having insecribing
and recording mediums arranged in perma-
nent contact for movement in infersecting
paths, a piston exposed to train-pipe pres-
sure, and connections between the mediums
and the piston whereby one of the mediums
receives forward and return movement cor-
responding with those of the piston and the
other medium receives forward movement
during the return movement of the piston, to
cause the marker of the inscribing medium
to traverse the surface of the recording me-
dium in an ineclined path, and means for caus-
ing independent movement of the marker at
the end of each simultaneous movement of
the mediums, whereby successive partial re-
ductions of pressure are indicated by offset
lines on the recording medium, substantially
as specified.

2. A pressure-recorder having inseribing
and recording mediums arranged in perma-
nent contact, and means for imparting simul-
taneous movement thereto in intersecting
paths, the inseribing medinum having a yield-
ingly -supported marker mounted for inde-
pendent movement parallel with the path of
the inseribing medium and adapted to be re-
pressed out of its normal position during its
forward movement by frietional contact with
the recording medium, substantially as speci-
fied. '

3. A pressure-recorder having recording
and inseribing medioms arranged in perma-
nent contact for movement in intersecting
paths, a piston exposed to train-pipe pressure,
and connections between the piston and said
mediums, whereby the recording medium re-
ceives forward and rearward movement dur-
ing the corresponding movement of the pis-
ton and the inscribing medium receives for-
ward movement, only, during the rearward
movement of the piston, the inseribing me-
dium including a yieldingly - supported
marker adapted for independent movement
parallel with the surface of the recording me-
dium and in the direction of the path of the
inscribing medium, whereby it is repressed
slightly out of its normal position during the
advance movement of the inseribing medium
by frictional contact with the recording me-
dium, and is adapted to return to its normal
position when its advance movement ceases,
substantially as specified.

4. A pressure-recorder having recording
and inscribing mediums arranged in perma-
nent contact and mounted for movement in
intersecting paths, a piston exposed to train-
pipe pressure and connections between said
mediums and the piston, the inscribing me-
dium including a marker and a resilient arm
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carrying the marker and adapted to yield in
the direction of its movement, substantially
as specified.

5. A pressure-recorder having a reciproca-
tory recording medium, a piston exposed con-
stantly to train-pipe pressure and having
the recording medium operatively connected
thereto, an inscribing medium including a
carrier-adapted to move in a path intersect-
ing that of the recording medium, a resilient
arm mounted on the carrier and supporting
a marker in permanent contact with the sur-
face of the recording medium, and means for
advancing the carrier in a step-by-step move-
ment as the pressure in the train-pipe issue-
cessively reduced, substantially as specified.

6. A pressure-recorder having a reciproca-
tory recording medium, a piston exposed con-
stantly to train-pipe pressure and having
the recording medinm operatively connected
thereto,aninscribing mediumincluding acar-
rier mounted in transverse guidesand a resili-
ent arm mounted on the carrier and support-
ing a marker in permanent contact with the
surface of therecording medium, a feed-screw
engaging the carrier, and connections be-
tween the feed-screw and said piston whereby
the feed-screw is operated during the move-
ment of the piston in one direction, substan-
tially as specified.

7. A pressure-recorder having a reciproca-
tory recording medium, a piston exposed con-

stantly to train-pipe pressure and having
the recording medium operatively connected
thereto, an inscribing medium including a
carrier mounted for transverse movement and
a resilient arm on the carrier supporting a
marker in permanent contact with the sur-
face of the recording medium, a feed-screw
tocommunicate motion to the carrier; a worm-
gear connected by cluteh mechanism with
said feed-screw to communicate motion in
one direction thereto, and a worm operatively
connected with the recording medium, sub-
stantially as specified.

8. The combination with a pressure - re-
corder and a piston exposed constantly to
train-pipe pressure and having the pressure-
recorder operatively connected therewith, of
a distance-recorder having an endless record-
ing medium, means for imparting continuous
movement thereto, and a marker connected
to said piston and adapted to be brought into
contact with said recording medium when the
pressure in the train-pipe isreduced to a pre-
determined point, substantially as specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature
in the presence of two witnesses.

SAMUEL L. TERRY.
Witnesses:
Joux H. SIGGERS,
HaAroOLD H. SIMMS.
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